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Introduction
Functional dyspepsia (FD) has been strongly associated with psychiatric disorders. It has been reported that 34% of FD patients had psychiatric disorders based on semi-structured comprehensive psychopathological rating scale, as compared with 15% and 1% in duodenal ulcer patients and healthy control, respectively. 1 FD patients have also been demonstrated to have higher anxiety and depressive scores compared to non-dyspeptic controls. [2] [3] [4] Owing to the lack of expertise in diagnosis and management, depressive and anxiety disorders are often left undiagnosed or untreated among FD patients in both primary and specialist settings, which leads to poor psychiatric as well as medical outcomes. Despite the extensive use of various screening questionnaires, few studies applied the gold standard psychiatrist-conducted diagnostic interview to confirm these conditions and the validity of these screening instruments in FD patients remained unclear. It has been generally accepted that the 12-item General Health Questionnaire (GHQ-12) is a useful tool for psychological disorders in general practice and community setting and it has been translated into sixteen different languages. 5, 6 Nevertheless, its optimal cut-off values, sensitivities and specificities vary significantly across different medical conditions and different settings, 6 and not to mention the absence of data for its utility in FD. Hence, it is necessary to evaluate its performance and identify the optimal cut-off before routine usage in FD patients.
Health-related quality of life (HRQoL) is now believed to be the key indicator for the burden of chronic disease, including FD. [7] [8] [9] [10] [11] [12] Significant reduction in both physical and mental domains of 36-item short-form health survey (SF-36) has been demonstrated in FD patients. 11 However, few studies investigate the impact of psychiatric morbidities on HRQoL of FD patients. We set out to conduct a prospective study to validate the GHQ-12 as a screening instrument for psychiatric disorders in FD patients, using Structured Clinical Interview for DSM-IVAxis I Disorders (SCID) as a reference standard. We also compared the SF-36 scores between FD patients with and without psychiatric disorders.
M aterials and M ethods
This was a prospective case series conducted in the gastroenterology clinic of Prince of Wales Hospital, Hong Kong. Consecutive patients who were newly referred from primary care clinicians for dyspepsia were screened. Upper endoscopy was arranged within 2 weeks after the initial visit. Those patients who had normal endoscopy examination were deemed eligible.
These patients were then invited to complete the Rome III dyspepsia module questionnaire. 13 All patients over 65 years old were also screened by the Cantonese version of Mini-mental State Exam (MMSE), and those with cognitive impairment as defined by MMSE score below respective cut-off were excluded (18 for illiterate subjects, 20 for those with 1 to 2 years of schooling, and 22 for those with more than 2 years of schooling). 14 The inclusion criteria included (1) Rome III diagnostic criteria for FD, 15 (2) Chinese ethnicity, and (3) age 18 years or above.
Patients with significant medical conditions (any organic physical condition that required regular follow up or treatment e.g., hypertension, diabetes mellitus), predominant reflux symptoms, illiteracy, suspected dementia, failure to give consent, and pregnancy were excluded. Written informed consent would be obtained after verification of inclusion and exclusion criteria at the index endoscopy. Ethics approval was obtained from Joint Chinese University of Hong Kong -New Territories East Cluster Clinical Research Ethics Committee. All recruited subjects were invited to attend a follow-up visit by a dedicated psychiatrist 4 weeks after the initial endoscopy. Anti-secretory agents, prokinetics and eradication therapy for Helicobacter pylori were withheld prior to the study follow-up but antacids were allowed as on-demand basis. Severity of dyspeptic symptoms in the past one week was recorded by a self-administrated structured questionnaire at the same time with a adjectival scale of 0 to 3 (0 -absence, 1 -mild severity without affecting daily activities, 2 -moderate severity with occasional interference with daily activities, 3 -severe and significantly interfere with most daily activities) on eight different dyspepsia symptoms -epigastric pain, bloating, postprandial fullness, early satiation, nausea, vomiting, belching and epigastric burning. 16 The overall severity of FD was reflected by the number of severe dyspeptic symptoms (as determined by a score of at least 2) per patient. Presence of irritable bowel symptoms as defined by Rome III criteria was documented, 15 together with other background information like socio-demographics, alcohol and smoking history, sexual abuse history, and personal past and family histories of psychiatric illness. The subjects also completed a set of Chinese version of questionnaires, including background information (e.g., education level, economic status, employment, number of sick leaves), SF-36 and GHQ-12 at the visit. 17 GHQ-12 was a shorter 12-item version of General Health Questionnaire, which originally consisted of 60 items with four response categories in each item indicating the severity of psychological distress experienced in past four weeks. 19 It was chosen in this study because it was easy to administer and commonly used worldwide, 6 and its psychometric properties have been validated in some Chinese outpatient groups. 18, 20, 21 Our study used the standard scoring method, in which each response categories scored 0, 0, 1 and 1 respectively. 22 The summation of scores from all the twelve questions gave a final result ranging from 0 to 12.
After completion of questionnaire set, a psychiatrist who was trained on the administration of the Chinese-bilingual version of SCID and blinded to the information obtained, conducted the SCID interview. SCID was a semi-structured face-to-face interview for making reliable diagnoses according to DSM-IV. 23 It has been translated into more than 10 other languages throughout the world, and it is the most widely used psychiatric research tools internationally. SCID-Axis I, patient version (SCID-I/P) consisted of 10 modules covering mood episodes, mood disorders, psychotic symptoms, psychotic disorders, substance use disorders, anxiety disorders, somatoform disorders, eating disorders, adjustment disorders and the last optional module for others. This version of SCID-I/P has been validated in Chinese (Hong Kong) population with good test-retest, intra-rater and inter-rater reliabilities. [24] [25] [26] All data was processed and analyzed by the Statistical Package for Social Science (SPSS Inc., Chicago, IL, USA) version 13.0 for Windows. All continuous variables were presented as mean ± standard error (SE) and all ordinal variables were presented as median and interquartile range (IQR) unless indicated otherwise. Mann-Whitney U test was used for comparing continuous and ordinal variables. p-value less than 0.05 was considered as statistically significant (two-sided test). A receiver operator characteristic (ROC) curve was plotted for analyzing the sensitivity and specificity of GHQ-12 with reference to the gold standard (i.e., SCID). An area under curve (AUC) of 1.0 indicated a perfect test, while 0.5 or below meant that the test is no better than guessing. In order to confirm caseness (i.e., any Axis I psychiatric disorders), an optimal cut-off score of GHQ-12 with at least 90% specificity would be determined. The corresponding sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) were calculated as well. Pearson correlation coefficients were calculated to measure how the GHQ-12 score related with HRQoL. Univariate and multivariate linear regression analyses were also adopted to identify the independent risk factors for poorer HRQoL as indicated by lower SF-36 scores.
Based on the results of GHQ-12 in general population, we anticipate that a cut-off score of ≥ 3 would give rise to a sensitivity of 70% and specificity of 90%. If the desired precision for specificity is 10% and prevalence of psychiatric disorders is 33% among FD patients, 1 the number of patients needed in our study would be 53 for a confidence interval (CI) of 95%.
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Results
Socio-demographic background
From September 2007 to February 2008, a total of 260 patients with dyspepsia as the dominant symptoms were screened. Amongst these patients, 108 fulfilled the inclusion criteria, while the others did not have symptom severity diagnostic for FD according to Rome III criteria. Fifty three patients were excluded with following reasons: 36 co-morbid medical problems (16 having hypertension, 11 having diabetes mellitus, 5 having chronic hepatitis B, 2 having gouty arthritis and 2 having menorrhagia), 16 concomitant gastroesophageal reflux disease (GERD), and 1 refusal. As a result, 55 patients were recruited for this study. All patients attended the scheduled follow up and none of them had dyspeptic symptom resolution at study follow-up.
All baseline socio-demographic data were presented in Table  1 . Fifteen subjects were male (27.3%), and the overall mean age was 38.7 ± 1.5 years old (range 18-67). Thirty six subjects (65.5%) were married and 26 subjects (47.3%) were educated up to high school or above. Thirty seven subjects (67.3%) were employed. Seven subjects were active smoker, and none had current drinking habit, although two subjects were ex-drinkers in the past.
Background gastrointestinal symptoms and psychiatric characteristics
Concerning the subtyping of our FD patients, 35 patients fulfilled postprandial distress syndrome, 8 fulfilled epigastric pain syndrome, and 12 fulfilled both subtypes. The mean duration of dyspeptic symptoms was 9.4 ± 1.4 years. 25.5% of our patients were Helicobacter pylori carrier, and 23.6% had co-morbid irritable bowel syndrome according to Rome III criteria. The median total dyspeptic symptom severity score was 7. Each patient had a median of 2 severe dyspeptic symptoms that were scored ≥ 2. For the psychiatric background, 5 participants reported known family history of psychiatric illness in their first or second degree relatives. Only 3 participants (5.5%) received past psychiatric intervention, of which only one was still on treatment at the time of study. One participant reported past history of sexual abuse (Table 1) .
Structured clinical interview for DSM-IV axis I disorders -current diagnoses
By using the Chinese-bilingual version of SCID-I/P, the prevalence of any current Axis I psychiatric diagnoses under DSM-IV criteria was 49.1%, but only one patient (3.7%) was receiving active psychiatric treatment ( Table 2 ). The most common group of psychiatric disorders was anxiety disorders (38.3%), followed by mood disorders (16.4%). After excluding subjects with FD symptoms as the only symptom for the somatoform disorders, there remained 10.8% having somatization disorder. Last but not least, there were one case of adjustment disorder and one substance abuse.
Structured clinical interview for DSM-IV axis I disorders -past diagnoses
Seven patients had past depressive episode(s), one patient had past panic disorder, two patients had past post-traumatic stress disorder, and two patients had past alcohol dependence syndrome.
Performance of GHQ-12 for psychiatric disorders
Our subjects were classified into two groups:
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1) Subjects with any current Axis I Psychiatric Disorders by
SCID-I/P (n = 27) 2) Subjects without current Axis I Psychiatric Disorders by SCID-I/P (n = 28) The GHQ-12 score for patients with psychiatric disorders was significantly higher than those without [Median score = 4 (IQR = 1-6) versus 1 (IQR = 0-2), p < 0.001] ( Table 3 ). The ROC curve was plotted as shown in Fig. 1 , and the AUC for GHQ-12 was 0.825 (95% CI = 0.698-0.914).
An optimal cut-off score of ≥ 3 was found for at least 90% specificity. Then the relevant sensitivity, specificity, PPV and NPV were 63.0% (95% CI = 42.4-80.6%), 92.9% (95% CI = 76.5-98.9%), 89.5% (95% CI = 66.0-98.5%), and 72.2% (95% CI = 54.8-85.8%) respectively. SF-36 scores were also compared according to this cut-off of GHQ-12. For score ≥ 3, the mean PCS and MCS were 36.8 ± 2.3 and 35.6 ± 2.5, which were significantly lower than score < 3 (PCS = 44.1 ± 1.3, p = 0.005; MCS = 47.1 ± 1.4, p < 0.001) respectively.
Dyspeptic symptom severity
There was no statistically significant difference in each dyspeptic symptom score between patients with and without psychiatric disorders. The overall severity of FD was also similar in both groups as reflected by no significant difference in the number of severe dyspeptic symptoms (score ≥ 2) per patient (Table  3 ).
Health-related quality of life
Results of SF-36 were shown in Table 3 . The overall mean MCS and PCS scores were 43.9 ± 1.5 and 40.7 ± 1.2 respectively. For patients with psychiatric comorbidities, multiple domains of SF-36 including MCS, general health, vitality and mental health were significantly lower than those without psychiatric illness. However, there was no statistically significant difference in PCS between the two groups (39.3 ± 2.1 versus 43.7 ± 1.3, p = 0.072). Furthermore, HRQoL was found to be related with GHQ-12 score significantly [Pearson correlation coefficient: -0.486 (versus PCS), p < 0.001; -0.613 (versus MCS), p < 0.001].
Risk factors for poor health-related quality of life
By univariate linear regression analysis, 6 potential factors ("current psychiatric disorder", "family history of psychiatric illness", "number of severe dyspeptic symptoms per patient", "co-morbid irritable bowel syndrome according to Rome III criteri", "marital status", and "age", all p-value < 0.1) have been found to be associated with poorer HRQoL in FD patients, as indicated by either lower MCS or PCS scores. Nevertheless, in multivariate analysis, only "current psychiatric disorder" (Beta = -0.396, p = 0.002) and "family history of psychiatric illness" (Beta = -0.299, p = 0.015) were the independent risk factors for lower MCS. On the other hand, higher "number of severe dyspeptic symptoms per patient" was the only independent risk factor for lower PCS (Beta = -0.332, p = 0.027).
Discussion
Using a gold standard diagnostic method, we have shown that psychiatric disorders were highly prevalent among FD patients newly referred from primary care setting, affecting 49.1% of our patients. Anxiety disorders (38.2%), depressive disorders (16.4%) and somatization disorders (10.8%) were the most common diagnoses by SCID. Furthermore, we have found that Presented as mean ± standard error.
GHQ-12 was a reliable screening instrument for psychiatric disorders in patients with FD.
To the author's knowledge, this is the first study validating a self-rated questionnaire for screening psychiatric disorders in FD patients against a gold standard psychiatrist-conducted interview. With an accurate and simple screening tool, early detection and treatment of any underlying psychiatric disorders are made possible. Cross validation between GHQ-12 and SF-36 scores also shows that GHQ-12 is a useful tool to estimate the morbidity of FD patients. In other words, GHQ-12 helps us to identify newly referred FD patients from primary care who warrant full psychiatric assessment.
It is not uncommon that patients with GERD also report dyspepsia-like symptoms. Because of the different pathophysiology, presence of typical reflux symptoms more than once a week on top of dyspepsia should lead to a provisional diagnosis of GERD instead of FD. 15 On the other hand, literature suggests that at least subsets of FD and IBS represent different manifestations of a single entity, and there exists considerable symptom overlap. 28, 29 Therefore we excluded all patients with GERD but not IBS during our subject recruitment. More importantly, co-morbid medical illness is a common occurrence in such a referral setting and it is a well-known risk factor for psychiatric morbidity. 30 To tackle with this problem, significant medical illnesses were excluded from our subject recruitment. Moreover, only newly referred out-patients were recruited in current study to avoid selective sampling of a more severe spectrum of FD. For instance, the SF-36 scores in our subjects were comparable to a Spanish multi-centre primary care study on FD patients. 8 In our study, ROC curve analysis showed that performance of GHQ-12 was good for detecting psychiatric illness in FD patients, with an AUC of 0.825 (95% CI = 0.698-0.914). The cut-off value would be aimed at earlier recognition and treatment for otherwise undiagnosed psychiatric disorders. 6 On the other hand, the cost of false positives has to be weighed against the cost of missing psychiatric conditions. Having considered all the above factors, a cut-off score of ≥ 3 for deciding psychiatric referral was chosen to achieve optimal sensitivity and specificity. Both MCS and PCS of SF-36 were low in FD patients, as compared to the standardized mean scores (i.e., 50) in Hong Kong general population (Table 3) . 17 In multivariate analysis, the "number of severe dyspeptic symptoms per patient" was the independent risk factor for lower PCS, while "current psychiatric disorder" and "family history of mental illness" were independently associated with lower MCS. On the other hand, there existed no significant difference in PCS and dyspeptic symptom severity scores between patients with and without psychiatric co-morbidities. Translating into clinical implications, although HRQoL were globally impaired in FD patients, the mental component is more affected by the presence of psychiatric illness either in the dyspeptic patient or his/her family members, while the physical component is more affected by dyspeptic symptom severity. This finding is consistent with the conclusion from several studies that only some of the impairment in functional gastrointestinal disorder (FGID) can be accounted by gastrointestinal symptoms. 10, 12 In our cohort, only one patient was receiving active psychiatric care during recruitment, and two patients had past history of psychiatric treatment. This illustrated the poor awareness of psychiatric disorders and low rate of psychiatric intervention received in our study patients, which further supports the need for a reliable and simple screening tool in non-psychiatrist setting.
There were limitations in this study. Firstly, our sample size was relatively small which was primarily limited by the workload required for lengthy psychiatrist-conducted interview. Despite early screening and assessment of our patients newly referred from primary care setting, they might not represent primary care patients who might have milder symptoms and lower degree of psychological comorbidity. In order to estimate the prevalence of psychiatric disorders and usefulness of GHQ-12 in community, a large-scale study at primary care setting is warranted by using GHQ-12 with our determined cut-off value. Furthermore, other psychosocial covariates such as personality traits, coping strategies and life events were not fully evaluated here. Although it has been suspected that such factors may interfere with health-care seeking behaviour, the impact of these factors among patients with FGID is still highly controversial.
3,31-33 Last but not the least, the severity of psychiatric disorders was not quantified and recorded systemically in our study. However, we believe that HRQoL, as measured by SF-36, is a reliable reflection of the severity and impairment of psychiatric illness.
In conclusion, psychiatric comorbidities are common amongst FD, yet only a small proportion is recognized and properly treated. GHQ-12 has good performance in screening psychiatric disorders in FD patients, which is important as concomitant psychiatric illnesses adversely affect the HRQoL of these patients, especially the mental component. GHQ-12 serves as a useful tool that facilitates early recognition of psychiatric disorders in non-psychiatrist clinical setting for FD patients.
